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[57] ABSTRACT

Brakes (3, 4) on the wheels (7, 8) on a common axle are
each controlled by a separate skid control unit (16, 17)
each including a memory chamber (33, 34), and a single
latch valve (21) common to both units closes at the first
skid point to be sensed by a sensor (11, 12) on each
wheel. The rate of re-application of the two brakes is
controlied in response to signals from the individual
sensors, but at rates of pressure increase determined by
each respective memory chamber, and by flows of pres-
sure controlied by restrictors (47).

12 Claims, 6 Drawing Sheets
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FLUID-PRESSURE OPERATED ANTI-SKID
BRAKING SYSTEMS FOR VEHICLES

This invention relates to improvements in fluid-pres- 5
sure operated braking systems for vehicles of the kind in
which operating fluid from a supply for actuating a
wheel brake is supplied to the brake through a skid
control unit interposed in a line between the supply and
the brake, sensors provided to detect wheel skids and 10
means responsive to a skid signal produced by any of
the sensors are incorporated for operating valve means
to relieve the pressure of the fluid supplied to the brake
at a skid point, and the unit incorporates a memory
chamber for storing a memory pressure dependant upon 17
the brake pressure occurring at the skid point to provide
a datum or knee point between first and second stages of
brake re-application. Such systems will hereinafter be
referred to as “of the kind set forth”.

In known fluid pressure-operated braking systems of 2V
the kind set forth it is customary for a control unit to be
provided for each front wheel of a pair of wheels on
opposite sides of a vehicle, known generally in the field
of Automobile Engineering as wheels on opposite ends
of an axle, so that the behaviour of each front wheel,
when the brake is applied, may be controlled indepen-
dently of the other, according to prevailing road condi-
tions, in order to ensure adequate steerability of the
vehicle. In addition it is usual to arrange for a single
control unit to control the behaviour of both wheels on
the or each remaining axle of the vehicle simulta-
neously. Specifically a skid signal from one wheel on
such an axle will actuate the single control unit to con-
trol, simultaneously, the operation of the brakes on both 15
the wheels on that axle.

In the known constructions described above, the
control unit incorporates a latch valve which closes at
the skid point, thereafter to determine the second stage
of brake re-application at which the brake pressure is 40
increased but at a rate of pressure increase less than that

at which the pressure increases during the first stage,
which is dependent upon the memory pressure.

When the brakes on the wheels at opposite ends of an
axle, other than the steerable wheels, are controlled by 45
iIndependent control units, each responsive to the be-
haviour of the respective wheel, a problem arises when
the vehicle is travelling over a split p surface with the
wheels on opposite sides of the vehicle travelling over
surfaces of different co-efficient of friction. Relieving sq
and subsequently modulating the supply of fluid applied
to the brake on the wheel travelling over the surface of
lower u, and allowing the pressure applied to the brake
on the wheel travelling over the surfaces of higher p to
Increase at a rate determined by the brake applying ss
means, may act to the detriment of stability of the vehi-
cle

According to one aspect of our invention, in a fluid-
pressure operated braking system of the kind set forth,
the brakes on the wheels at opposite ends of a common 60
axle are each controlled by a separate skid control unit,
and a single latch valve common to both units closes at
the first skid point to be sensed by a sensor on either
wheel, whereafter the rate of re-application of the two
brakes is controlled in response to signals from the indi- 65
vidual sensors, but at rates of pressure increase deter-
mined by the memory chamber of each respective unit,
and by restricted flows of brake-applying fluid.
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When both wheels are travelling over surfaces of
identical low us, both brakes will be released at the
same time, and then re-applied in substantially similar
sequences, namely 1n a first relatively rapid stage up to
the knee point, determined by the memory pressure,
followed by the second, slower, stage by the restricted
flow to each brake as aforesaid.

When a split p situation arises, both brakes will be
released at the same time, but the brake on the wheel
which is first to recover is first re-applied through the
two stages, followed by re-application of the brake on
the other wheel when that wheel has recovered.

In a preferred construction each skid control unit
incorporates a solenoid-operated relay valve, and the
latch valve is also operated by a solenoid, the wheel
speed sensors producing signals which are fed into a
control module which, in turn, is operative to supply an
energising current to all three solenoids in response to a
skid signal from one sensor, and thereafter to cause the
solenoids of the relay valves to become de-energised to
modulate control of the brakes individually, with the
current maintained to the latch valve to hold it shut
throughout that braking cycle.

The single control module may supply the energising

current to the three solenoid-operated valves on two or
more axles of a vehicle. |
In the anti-skid system of the kind set forth, in which

the skid control unit incorporates a latch valve which
closes at the skid point thereafter to determine the stage
of brake re-application but at a rate of pressure increase
less than that at which the pressure increases during the
first stage, which is dependant upon the memory pres-

- sure, means have to be incorporated for providing the

second stage.

According to another aspect of our invention, means
for producing the second stage of brake re-application
in an anti-skid braking system of the kind set forth com-
prises a valve adapted to be installed in a by-pass pas-
sage between a source of control pressure and the
downstream side of a latch valve which determines the
skid point, and the valve comprises a seating, a valve
member engageable with the seating to cut-off a sub-
stantial portion of flow through the valve in one direc-
tion, and a restricted orifice defined between the valve
member and the seating to permit a restricted flow
through the valve when the valve member is in engage-
ment with the seating.

Thus a restricted supply of control pressure is avail-
able through the orifice to apply the brake at a lower
rate of pressure increase than that permitted during the
first stage.

Two such valves are particularly suitable for utilisa-
tion in a system in which a single latch valve is common
to two skid control units for controlling the separate
operation of the brakes on wheels at opposite ends of a
common axle, so that the second stage of brake re-
apphication is entirely independent from the common
latch valve.

Preferably the restricted orifice in the valve com-
prises 2 notch in the seating with which the valve mem-
ber 1s engageable. |

In one construction the valve seating is of frusto-coni-
cal outline, and the valve member comprises a spherical
ball. In such a construction movement of the ball away
from the seating is limited by means of at least one radial
finger. '

One embodiment of our invention is illustrated in the
accompanying drawings in which:
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FIG. 1is a layout of a two-axle vehicle provided with
a relay-operated anti-skid pneumatic braking system;

FIG. 2 is a schematic layout in more detail of the
system arrangement for one of the two axles;

FIG. 3 is a performance graph;

FIG. 4 is a end view of one practical form of control
unit with all the valves and other components incorpo-
rated within a common housing;

FIG. 5 is a section on the line 5—5 of FIG. &;

FIG. 6 1s a plan of the unit;

FIG. 7 is a section on the line 7—7 of FIG. 6;

FIG. 8 is an end elevation of a one-way valve incor-
porated in the system and the control unit; and

FIG. 9 is a section on the line 9—9 of FIG. 8

In the anti-skid pneumatic braking system illustrated
in the drawings brakes 1, 2, 3, 4 are provided on each of
two front wheels 5,6 on a first axle of a vehicle, and on
two rear wheels 7, 8 on a second axle of the vehicle,
respectively. Each wheel 1s provided with a respective
speed sensor 9, 10, 11 and 12, and the output signals
from the sensors are fed into an electronic control mod-
ule 13 which differentiates the signals and emits energis-
ing currents for operating front and rear skid control
units 14 and 15.

Each skid control unit 14, 15 controls the supply of
operating pneumatic pressure under the control of a
treadle valve 29 to a relay valve 16, 17 for each respec-
tive wheel, and each relay valve 16, 17 in turn, controls
the supply of air under pressure from a reservoir 1, 19 to
the brakes 1 and 2, and 3 and 4.

Since the arrangements provided on both axles are
similar, only that of the rear axie will be described.

F1G. 2 shows, schematically, the construction of the
skid control unit 15 for the brakes 3, 4 on the rear axle.

As 1llustrated a control pressure from the treadle
valve 29 is supplied to an inlet passage 20 and through
a normally open latch valve 21, operated by a solenoid
22, to the two relay valves 16 and 17 through passages
23 and 24 respectively. A one-way valve 25, 26 respec-
tively, and a solenoid-operated cut-off valve 27, 28,
respectively, each incorporating a normally closed ex-
haust port, are located in each passage 23 and 24 be-
tween the latch valve 21 and the respective relay valve
16, 17.

Each relay valve 16, 17 is of known construction
incorporating a piston 30 working in a bore 31 and
operable, in response to the control pressure, to control
a main valve 32 between the common reservoir 19, the
respective brake 3, 4, and a central exhaust passage 39.

A memory chamber 33, 34 is disposed between each
solenoid valve 27, 28 and a connection in the pasasge 23,
24 between the one-way valve 25, 26 and the solenoid
valve 27, 28, and one-way valves 35, 36 and 37, 38 are
provided between the solenoid-operated valves 27, 28
and the chambers 33, 34, and between the memory
chambers 33, 34 and the passages 23, 24.

Finally a one-way valve 40, 41 is provided in a pas-
sage 42, 43 leading from the inlet passage 20 to each
respective passage 23, 24 on the downstream side of the
latch valve 21, between the two one-way valves 25, 37
and 26, 38 respectively.

Each one-way valve 40,41 is illustrated on an en-
larged scale in FIGS. 8 and 9 of the drawings. As illus-
trated each valve comprises a seating 44 of frusto-coni-
cal outline, and a valve member 45 in the form of a ball
for engagement with seating 44. The movement of the
ball 45 away from the seating is limited by three angu-
larly spaced inwardly directed radial fingers 46 and,
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when the ball 45 is in engagement with the seating 44, a
limited flow past the ball i1s permitted through a notch
47 in the seating 44. |

As shown in FIGS. 4 to 7, all the valves 21, 40, 41, 35,
37, 36, 38, 27, 28, 16 and 17 and other components (33,
34) on each axle are housed and defined within a com-
mon housing S1.

The solenoid 22 of the latch valve and solenoids 47,
and 48 of the valve 27 and 28 are adapted to be energ-
ised by a current from the control module 13. When
such a current is emitted, the solenoid 22 will be energ-
ised before, or simultaneously with, the solenoids 47, 48.

In a normal inoperative position shown in FIG. 2 of
the drawings, three solenoids 22, 47, and 48 are de-
energised so that the latch valve 21 and the valves 47
and 48 are in the open position. Both relay valves 16, 17
are closed to isolate the brakes 3 and 4 from the reser-
voir 19. |

Upon operation of the treadle valve 29 the control
pressure is supplied to the inlet passage 20, and through
the open latch valve 21, since the one way valves 40, 41
are closed by that pressure. The control pressure flows
through the one-way valves 28 and 26, the passages 23
and 24, and the open valves 27 and 28 to act on the
pistons 30 of the relay valves 16, 17. In addition the
control pressure enters both memory chambers 33 and
34 through the respective one-way valves 35. The
whole system is therefore subjected throughout to an
equal control pressure. |

The pressure acting on the pistons 30 causes both
relay valves 16, 17 to operate in a known manner to
supply air under pressure from the reservoir 19 to the
actuators of the brakes in order to apply both brakes 3,
4 simultaneously. The pressure rises with time as shown
in the portion A, B of the graph of FIG. 3.

Upon release of the treadle at the end of the braking
cycle, air from the brakes 3, 4 1s released to atmosphere
through the exhaust passages 39, and the control pres-
sure is released through the one-way valves 40 and 41
and an exhaust port on the treadle valve.

When the brakes 3, 4 are applied as described above
and both wheels of the vehicle pass onto a surface of a
low co-efficient of friction (i) which is sufficiently low
for both sensors 11, 12 to emit skid signals substantially
simultaneously, an equivalent energising current 1s emit-
ted by the control module 13 to energise the three sole--
noids 22, 47 and 48 and thereby close the latch valve 21,
and both valves 27 and 28.

Closure of the latch valve 21 isolates the direct flow
of control pressure from the inlet passage 20 to the
passages 23, and 24, but a restricted flow into the pas-
sages 23 and 24 still takes place through the notches 47
in the seatings 44 of the one-way valve 40, 41.

Closure of the valves 27, 28 isolates the passages 23
and 24 from the relay valves 16 and 17, which close by
the exhaustion to atmosphere through the exhaust port
50 of the control pressures acting on the pistons 30. The
pressure then drops from point B as shown in FIG. 3.

Due to the presence of the one-way valve 35, 36, a
memory pressure 1s trapped in each memory chamber,
and that pressure is equal to the valve of the control
pressure applied to the pistons 30 when the skid signals
were emitted by the sensors 11, 12 at the skid point.

When each wheel recovers and the skid signals are
cancelled, say when the brake pressure has reduced to
point C in FI1G. 3, indicative that the quality of the road
surface has improved sufficiently for the brakes 7, 8 to
be re-applied, the control module 13 cuts-off the energ-
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Ising current to the two solenoids 47, 48 so that these
two valves open again, but the solenoid 22 remains
energised to hold the latch valve 21 in its closed posi-
tion.

Opening the valves 27, 28 enables the pressures
trapped in the memory chambers 33, 34 to be released
through the one-way valves 37, 38 to act on the pistons
30 and act as application pressures to cause the relay
valves 16, 17 to operate again to re-apply the brakes 3,
4 as described above.

Since the volumes of the chambers 33, 34 have to fill
the remainder of the passages and the spaces in the
bores 31 above the pistons 30, known as the application
chambers, such volumes will only be sufficient to raise
the brake pressure rapidly in a first stage up to a knee or
changeover point D, as shown in FIG. 3, which is lower
than the said point B. Thereafter the brakes are re-
applied, in a second stage, but at a rate of pressure in-
crease slower than that of the first, by the flow to the
relay valves 16, 17 of a restricted flow of fluid through
the notches 47 in the seatings of the one-way valves 40,
41. This is depicted in the graph of FIG. 3 by the line D
E.

Should a further skid condition occur during the
application of the brakes in a common cycle, then the
sequence of brake release, and brake re-application as
described above, will be repeated.

When the brakes are applied as described above, and
one wheel, say the wheel 7, passes onto a surface of low
p with the other wheel travelling over a surface of high
L, a so-called split u situation arises.

The sensor 11 emits a skid signal, in response to
which the control module 13 energises all three sole-
noids 22, 47, 48 as described above to close the latch
valve 21, and the two valves 27, 28. The pressure ap-
plied to the brakes 3, 4 is then relieved as described
above.
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Since no skid signal had been emitted by the speed

sensor 12, the control module de-energises the solenoid
48 so that the brake 4 can be re-applied substantiaily
instantly, and substantially with no loss of pressure from
the memory chamber 34. However any increase in pres-
sure applied to the brake 4 is controlled by a control
pressure which can increase only at a rate determined
by flow through the notch 47 in the one-way valve 41,
due to closure of the latch valve 21. Thus, such a rate of
pressure increase is equivalent to that normally experi-
enced in the second stage of brake re-application, as
indicated in the graph of FIG. 3 by the portion shown
in dotted lines from F to G. The point F will normally
coincide substantially with the skid point B. However,

45

50

If there is any delay before the solenoid 48 of the valve

28 becomes de-energised, then the point F may drop
below B. Should this occur, the re-application of the
brake 4 may be achieved with an initial pressure in-
crease in a first stage at a rate indicated by the slope C
D, determined by the necessity for the volume of air
trapped in the memory chamber first to make up any
volume lost from the passages 24 and the application
chamber above the piston 30 of the relay valve 17.

Controlling application of the brake on a wheel not
subjected to a skid condition by means of a control
pressure which can increase substantially at the rate of
the second stage does not act detrimentally to the stabil-
ity of the vehicle as might occur if no control is exer-
cised over increase in pressure to the brake on that
wheel.
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In practice the control module 13 will take into ac-
count the behaviour of all the wheels, and a latch valve
21 on each axle, when closed during a skid cycle, will
remain closed until the control module 13 has de-
manded, from information from all four speed sensors 9,
10 11 and 12, that the vehicle has moved onto a suffi-
ciently good surface for the anti-lock system to be de-
activated, and for the latch valves 21 to re-open.

Naturally the release of the brakes at the end of a
braking cycle will de-activate the anti-lock system.

The one-way valves 2§, 26 are provided to ensure
that the two brake circuits on each axle are separate
from each other, and there can be no mixing of the air
on the two circuits, particularly after the latch valve 21
has closed.

We claim:

1. A fluid-pressure operated braking system for vehi-
cles comprising first and second wheels provided at
each end of a common axle, first and second wheel
brakes for said first and second wheels respectively, a
supply for providing brake-applying operating fluid to
each wheel brake, an operating fluid supply line be-
tween said supply and each said brake, respective first
and second separate independently operable skid con-
trol units interposed respectively in said line between
said supply and said first and second brakes, sensors
provided to detect the skid point of wheel skids and to
provide a skid signal when a skid point is detected,
means responsive to a skid signal produced by any of
said sensors, valve means provided to relieve indepen-
dently the pressure of the fluid supplied to said first and
second brakes at a skid point, each said skid control unit
comprising a part of a control fluid circuit and each
Incorporating a memory chamber for storing a memory
pressure dependent upon the brake pressure occurring
at said skid point to provide a datum or knee point
between first and second stages of brake re-application,
said valve means being controlled by said means respon-
stve to a skid signal, wherein said first and second
brakes on said respective first and second wheels are
each controlled by one of said separate respective inde-
pendently operable skid control units, and a single latch
valve 1s provided common to both units, said latch
valve closing at the first skid point to be sensed by one
of said sensors on either wheel, whereafter said rate of
re-application of each of said first and said second
brakes is controlled in response to signals from the indi-
vidual sensors at a respective initial rate and thereafter
at a subsequent rate, said initial rate of brake pressure
increase of said first brake being determined by said
memory chamber of said first skid control unit and said
initial rate of brake pressure increase of said second
brake being determined by said memory chamber of
said second skid control unit, said subsequent rate of
brake re-application of said first and said second brake
being controlled by a common restricted flow of said
brake-applying fluid.

2. A system according to claim 1 wherein means to
control the operation of said first and second skid con-
trol units is provided such that when both wheels of said
axle are travelling over surfaces of the same co-efficient
of friction and a said skid point is sensed said valve
means releases the pressure of fluid supplied to both
brakes and said skid control units then re-apply said
brakes together in said first stage of brake re-application
at a relatively rapid rate of brake re-application up to
said knee point and then further re-apply said brakes in
said second stage of brake re-application at a relatively
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slower rate determined by a separate restricted flow of
said brake-applying fluid to each brake.

3. A system according to claim 2 wherein when said
first wheel is travelling over a surface of different co-
efficient of friction than that of the surface over which
said second wheel 1s travelling and a said skid point is
detected from any wheel said control means operates
said valve means to release both said first and second
brakes at the same time, and wherein when both wheels
are skidding the brake on the wheel which recovers first
is first re-applied by its respective skid control unit
through said two stages and said brake on the other
wheel 1s independently re-applied by the other skid
control unit through said two stages when that wheel
has recovered.

4. A system according to claim 3 wherein when a skid
point is detected at only said first wheel said control
means acts such that said valve means releases both said
first brake and said second brake simultaneously and
said brake on said second wheel 1s immediately re-
applied by said second skid control unit in said first
stage of brake re-application with said brake pressure of
said second brake being substantially equal to that
which it was before said first and second brakes were
released due to the pressure in said second memory
chamber being substantially equal to that which it was
immediately before said brakes were released, said
brake on said second wheel thereafter being re-applied
in said second stage of brake application, and said brake
on said first wheel being re-applied by said first skid
control unit through said two stages when that wheel
has recovered.

5. A system according to claim 4 wherein when the
conditions of the surfaces over which the wheels are
travelling are such that said second brake is being ap-
plied in said, relatively slower, second stage of brake
re-application by said second skid control unit at the
same time that said first wheel recovers, said first brake
1s nitially re-applied by said memory chamber of said
first skid control unit in said, relatively rapid, first stage
and thereafter said first brake is re-applied by said first
skid control unit at the same, relatively slower, said
second stage as said second brake, the supply of brake-
applying fluid to said first and second skid control units
being controlled by said single latch valve which is in
turn controlled by said control means.

6. A system according to claim 1 wherein each skid
control unit incorporates a solenoid-operated cut-off
valve, and said latch valve is a solenoid-operated valve,
said sensors producing signals which are fed into a con-
trol module which, in turn, is operative to supply an
energising current to solenoids of all three solenoid-
operated valves in response to a skid signal produced by
any said sensor, and thereafter to cause said solenoids of
said relay valves to become de-energised to modulate
control of said brakes individually, with said energising
current maintained to said latch valve to hold it shut
throughout that braking cycle.

7. A system according to claim 1 wherein during said
first stage of brake re-application said brake pressure of
said first and second brakes is increased at respective
rates dependant on said memory pressure of said first
and second memory chambers respectively, and during
sald second stage of brake re-application said brake
pressure of both said brakes is increased at a common
slower rate than that at which it is increased during
each brake’s respective first stage of brake re-applica-
tion, and means is provided in each said skid control
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unit for producing said second stage of brake re-applica-
tion, said means comprising a restricted flow valve

-adapted to be installed in respective and independent

by-pass passages between a source of control pressure
and the downstream side of said latch valve which
determines said skid point,each of said restricted flow
valves comprising a seating, a valve member engage-
able with said seating to cut-off a substantial portion of
flow through said valve in one direction, and a re-
stricted orifice defined between said valve member and
said seating to permit a restricted flow through said
valve when said valve member is in engagement with
said seating.

8. A system according to claim 7 wherein said brake-
applying fluid flows from said source of control pres-
sure through said restricted flow valves in said by-pass
passages to said skid control units during said second
stage of brake re-application and completely bypasses
said single latch valve.

9. A system according to claim 7 wherein said re-
stricted flow valves have a relatively small flow cross-
section to control the flow of said brake-applying fluid
in said by-pass passages in a first direction of flow which
appiies said brakes so as only to allow a restricted flow
of brake-applying fluid to said first and second brakes
during said second stage of brake re-application, and
sald restricted flow valves have a relatively large flow
cross-section to control the flow of brake-applying fluid
in said by-pass passages in a direction of flow opposite
to said first direction of flow so as to allow a substan-
tially larger flow of brake-applying fluid in the opposite
direction of flow to said first direction of flow when the
brake-applying pressure in the respective brakes is re-
lieved by said source of control pressure during normal
braking when a skid point has not been detected.

10. A fluid-pressure operated braking system for ve-
hicles comprising first and second wheel brakes at op-
posite ends of a common axle, a supply for providing
brake-applying operating fluid to said first and second
wheel brakes, first and second fluid supply lines leading
from said supply to said first and second brakes respec-
tively, first and second skid control units interposed
respectively in said first and second lines between said
supply and said first and second brakes, sensors pro-
vided to detect wheel skids and to provide skid signals
in response to wheel skids, first and second respective
valve means provided to relieve the pressure of said
fluid supplied to said first and second brakes at a skid
point, means responsive to a said skid signal provided to
control said first and second valve means, each said skid
control unit comprising a part of a control fluid circuit
and incorporating a memory chamber for storing a
memory pressure dependant upon the brake pressure
occurring at said skid point to provide a datum or knee
point between first and second stages of brake re-
application, wherein during said first stage of brake
re-application said brake pressure is increased at a rate
dependant on said memory pressure and during said
second stage of brake re-application said brake pressure
is increased at a slower rate than that at which it is
increased during said first stage, and wherein each skid
control unit incorporates means for producing the sec-
ond stage of brake re-application which means compris-
ing a restricted flow valve adapted to be installed in a
by-pass passage for control fluid and located between a
source of control fluid pressure and the downstream
side of a latch valve which determines said skid point,
said flow valve comprising a seating, a valve member,
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and a restricted orifice defined between said seating and
said valve member, said valve member having a first
position when said control fluid flows in one direction
in said by-pass passage towards said skid control unit to
apply said brake, in which said first position said valve
member engages said seating to define said restricted
orifice and permit a restricted flow of control fluid
through said restricted orifice, and said valve member
having a second position when said control fluid flows
in the opposite direction in said by-pass passage to re-
lieve the pressure 1n said skid control unit during normal
braking when no skid point has been detected, in which
sald second position said valve member is spaced from
said seating to define a larger orifice than said restricted
orifice, a greater flow rate in said opposite direction
being possible through said flow valve when said valve

member 1s in said second position than is possible in said

one direction when said valve member is in said first
position, and wherein said latch valve of said first skid
control unit and said latch valve of said second skid
control comprise a single, common, latch valve, the rate
of said second stage of brake re-application being inde-
pendent from said single, common, latch valve since
said brake-applying fluid flows through said by-pass
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passages of said first and second skid control units to
completely by-pass said single, common, latch valve
during said second stage of brake re-application.

11. A system according to claim 10 wherein control
means 1S provided, said control means controlling the
operation of said first and second skid control units such
that re-application of said brake on each wheel is inde-
pendent from re-application of said brake on the other
wheel or wheels, each brake being independently re-
applied in said first stage of brake re-application by said
memory pressure in said memory chamber of its respec-
tive skid control unit, and thereafter being re-applied in
said second stage of brake re-application by flow of
brake-applying fluid through said by-pass passage of its
respective skid control unit and past said flow valve of
its respective skid control unit.

12. A system according to claim 10 wherein said
restricted orifice in said restricted flow valve comprises
a notch in said seating with which said valve member is
engageable, and means is incorporated for limiting
movement of said valve member away from said seat-

ing.
L * * ® *
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